In Sub-Saharan African Countries such as Nigeria with high prevalence rate, Child HIV/AIDs acquired through Mother-to-Child transmission (MTCT) can be largely prevented by using a well-established prevention programme and scheme. This study examined factors that can enhanced Prevention of Mother-to-Child transmission (PMTCT) in Nasarawa State. To achieve this, structured questionnaire were used to collect data from one hundred and sixteen (116) women attending two (2) primary facilities and two (2) secondary facilities in the State. This study utilized methods of Poisson Regression, Negative Binomial Regression and Logistic Regression Analyses. Results revealed that women with at least a secondary school education, women with husband in military and women with perceived confidentiality of their HIV status significantly enhanced PMTCT of HIV in Nasarawa State while significant proportion of the women attest to the fact that drugs are available in the facilities (p-value=0.0000<0.05) . Other factors include mother income level, willingness to continue with PMTCT programme and women in support group can also enhanced PMTCT though they are not significant. This study recommends that the factors identified should be explored by NGOs, Ministry of Health and, Support groups and other relevant agencies since they have the capacity to enhanced PMTCT of HIV in Nasarawa State, Nigeria.
Introduction
Mother-to-child transmission of HIV is the spread of HIV from HIV-infected woman to her child during pregnancy, childbirth, delivery and breastfeeding. Mother-to-child transmission is most common way that children become infected with HIV (De cock, 2000) . Without treatment, if a pregnant woman is living with HIV the likelihood of the virus passing from mother-to-child is 15% to 45% (NACA, 2019) .
MTCT of HIV accounts for a large percentage of infections and Prevention of Mother-to-Child Transmission (PMTCT) coverage in Nigeria falls far below the targeted universal coverage of 80%, and achieving virtual elimination of MTCT by 2021 by National strategic plan (NSP) remains far-fetched if access to the services is not improved upon (NACA, 2019) .
The most challenging public health problem is HIV, with statistics of about 36.7 (range, 34.0-39.8) million persons living with HIV, 1.8 (range, 1.6-2.1) million new infections, and 1 million mortalities by the end of 2016. Infact, over 35 million lives have been lost to HIV and associated infections globally, with sub-Saharan Africa remaining the most affected region, as it accounts for two-thirds of the global total of new HIV infections and with 36.7 million people living with HIV in 2016 (UNAIDS,2017) . This study therefore examined the possible factors that can enhance the prevention of mother-tochild transmission of HIV in Nasarawa State of Nigeria using logistic, Poisson and Negative Binomial Regression Models 2. Literature Review Amoran et al (2012) studied a comparative analysis of teenagers and older pregnant women in the utilization of prevention of mother to child transmission service in western Nigeria. Analytical cross-sectional studies were used with selected pregnant women (52 teenagers and 148 adults) in Shagamu, Ogun state. The findings highlighted that the teenagers' pregnant women who were more vulnerable to HIV/AIDS infection did not utilize PMTCT service as much as the older pregnant women. They recommended that special consideration should be giving to teenagers and those from high socio-economic group in the design scale up programmes to improve uptake of PMTCT. Malaju et al (2012) took a study on Determinant factors of pregnant mother's knowledge on mother-to-child transmission of HIV and its prevention in Gonder town, North West Ethiopia. Cross-Sectional health institution based study was conducted from July 22nd to August 18th 2011. Their findings indicated that majority of the women knew it is possible to prevent motherto-child transmission of HIV. Recommendation was made on, the need or exerting more effort to teach mothers about MTCT and PMTCT of HIV and there should also be well functioning and assessable health facilities in the country, especially the rural areas.
Nwakaego (2014) studied factors influencing utilization of PMTCT service in the federal Capital territory of Nigeria. Cross-sectional design. The findings, most women that participated in the study are under 35 years, self-employ women also higher than any group. The findings also underscored the importance of on-going awareness of HIV/AIDS, intervention during antenatal visit and beyond. Recommendation, support pregnant women such as HIV counsels and testing (HCT), ART infant feeding option should be packaged under PMTCT services. .
Sampsom (2018) researched on factors influencing male involvement in antenatal care in Shai
Osudoku district of the greater Accra region, Ghana. Method used was logistic regression of empirical studies. The study found that majority of the males in Shai was highly involved in ANC service of their partners. After controlling for other variables, four factors significantly predicted male involvement, in their spouse/partner's ANC activities which includes male's level of education and income class. The recommendation is that the district health management team in collaboration with community leaders should education campaign with communities to educate community members. Essel (2018) conducted a research on factors affecting adherence to anti-retroviral therapy among women in selected Health facilities in greater Accra region. Cross-sectional study design was employed. The finding specified adherence to ART treatment among the women seeking treatment in the selected health facilities was poor at about 27%. Socio-cultural factors were found to have negative effect on adherence to ART among the women. He therefore recommended, in other to enhance good adherence to ART among women, the Ghana health service should ensure the effective adherence assessment tools.
Model specification
In this research work, three models were used for the data analysis namely: Negative Binomial Regression Model (NBRM), Poisson Regression Model (PRM) and Logistic Regression Model (LRM).
The Negative Binomial Regression Models
The binomial distribution is defined as a discrete distribution of the number of successes in a sequence of independent and identically distributed Bernoulli trials before a specified number of failures are observed. The negative binomial considers the results of a series of trials that can be considered either a success or failure (Shegping & Gilbert, 2015) .
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The mean, variance, skewness and kurtosis of the distribution are as follows:
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Negative Binomial regression is often using to model overdispersion in count data (Everitt, 2002) . Binomial regression model has been used by so many researchers because it is the standard choice for basic count data model. We have two basic types of negative binomial models, denoted as NB1 and NB2 (Greene, 2008) .
Negative binomial 2 (NB) model
In literature, the PDF of the NB 2 model is given as (Yang, 2015) :
Where:
Ψ=Gamma Distribution Г=Gamma Function This is the probability mass function of a negative binomial distribution.
The first two moments of the NB 2are as follows:
And
Where Where the conditional variance is greater than the conditional mean of the outcome variable (overdispersion). In addition, it is clear that when ψ is very large, , and the expected value or mean converges to variance.
Poisson Regression Model (PRM):
Poisson distribution is the probability distribution of the number of occurrence, X, of some random event, in an interval of time or space. Given by:
The mean and the variance of the distribution are both λ.
The skewness of the distribution is: and its kurtosis is .
\ In Poisson regression model, we suppose that the µis determined by a set of k repressor variables (the X's).
Note that often, =1 and is called the intercept. The regression coefficients , ,..., are unknown parameters that are estimated from a set of data. Their estimates are labelled , ,.., .
Using this notation, the fundamental Poisson regression model for an observation i is written as Where That is, for a given set of values of the repressor variables, the outcome follows the Poisson distribution .
Logistic regression model (LRM)
The purpose of using logistic regression in this research work is because it's a multivariate method for modelling relationship between multiple independent variables and categorical dependent variable. The multivariate methods explore a relation between two or more predictors (independent) variables and one outcome (dependent) variable (Kleinbaum & klien, 2010) .
Probability density function of logistic distribution (PDF) is given by:
i. Odds ratio for one event Odds of an event are the ratio of the probability that an event will occur to the probability that it will not occur. If the probability of an event occurring is p, the probability of the event not occurring is (1-p). Then the corresponding odds are a value given by:
ii.
Odds ratio for two events The odds ratio (OR) is a comparative measure of two odds relative to different events. For two events A and B, the corresponding odds of A occurring relative to B occurring is:
An odds ratio (OR) is a measure of association between an exposure and an out-come
Data Collection
Method of data collection was a primary data. The data were collected through a survey using an interviewer administered structured questionnaire method. The questionnaires were administered one-on-one to each respondent by the investigator and his assistants Variables and result revealed overdispersion (variance > mean). Akaike's information criterion and Bayesian information criterion The results of Poisson regression model in table 2 above revealed that a woman with at least a secondary school education (edu 4) is less likely to have a child with HIV positive when compared with a woman without any form of education (edu 4=-2.483938, p-value=0.001<0.05). In addition, women whose husband is a military personnel is less likely to have a child with HIV positive status when compared with a woman whose husband is a civil servant (Hoccup=-3.045572, p-value=0.0018 <0.05). Also a woman who perceived that her HIV status is kept confidential is less likely to have a child with HIV positive status when compare to a woman who perceive that her status is not kept confidence (confidence=-2.571557, p-value=0,004<0.05) 
Analysis and Results
Above result for Negative Binomial regression model in table 3 revealed that a woman with at least a secondary school education (edu 4) is less likely to have a child with HIV positive when compared with a woman without any form of education (edu 4=-2.483935, p-value=0.001<0.05). In addition, women whose husband is a military personnel is less likely to have a child with HIV positive status when compared with a woman whose husband is a civil servant (Hoccup=-3.04556, p-value=0.0018 <0.05). Also a woman who perceived that her HIV status is kept confidential is less likely to have a child with HIV positive status when compare to a woman who perceive that her status is not kept confidence (confidence=-2.571548, p-value=0.004<0.05) . Table 4 revealed the odd ratio for the three controlled variables. The women with secondary school education (edu4=0.0259993<1) which means the exposure is negative association and it's less likely to have a child with HIV positive status when compared with a woman whose husband is a civil servant and it decrease HIV prevalence. In addition, women whose husband is a military personnel is less likely to have a child with HIV positive status when compared with a woman whose husband is a civil servant (Hoccup3=0.0245251<1). Also, woman who perceived that her HIV status is kept confidential is less likely to have a child with HIV positive status when compare to a woman who perceive that her status is not kept confidence (confidence=0.0354427<1). Finally, those variables with odd ratio>1 are more likely to increase HIV prevalence among the women and their children and the exposure is positively association.
Discussion of Results
The results from the Poisson regression model revealed that a woman with at least a secondary school education (edu 4) is less likely to have a child with HIV positive when compared with a woman without any form of education (edu 4=-2.483938, p-value=0.001<0.05).
In addition, women whose husband is a military personnel is less likely to have a child with HIV positive status when compared with a woman whose husband is a civil servant (Hoccup=-3.045572, p-value=0.0018 <0.05). Also a woman who perceived that her HIV status is kept confidential is less likely to have a child with HIV positive status when compare to a woman who perceive that her status is not kept confidence (confidence=-2.571557, p-value=0,004<0.05). This result is in line with the finding of Sampson (2018) .
Above result for Negative Binomial regression model in table 3 revealed that a woman with at least a secondary school education (edu 4) is less likely to have a child with HIV positive when compared with a woman without any form of education (edu 4=-2.483935, p-value=0.001<0.05).
In addition, women whose husband is a military personnel is less likely to have a child with HIV positive status when compared with a woman whose husband is a civil servant (Hoccup=-3.04556, p-value=0.0018 <0.05). Also a woman who perceived that her HIV status is kept confidential is less likely to have a child with HIV positive status when compare to a woman who perceive that her status is not kept confidence (confidence=-2.571548, p-value=0.004<0.05). This result is similar to the study of Eric et al (2019).
Odd ratio from the logistic regression model revealed that the women with secondary school education (edu4=0.0259993<1) which means the exposure is negative association and it's less likely to have a child with HIV positive status when compared with a woman whose husband is a civil servant and it decrease HIV prevalence. In addition, women whose husband is a military personnel is less likely to have a child with HIV positive status when compared with a woman whose husband is a civil servant (Hoccup3=0.0245251<1). Also, woman who perceived that her HIV status is kept confidential is less likely to have a child with HIV positive status when compare to a woman who perceive that her status is not kept confidence (confidence=0.0354427<1).
Conclusion and Recommendations
The study concludes that the women with secondary school background, wives of military/personnel and those whose HIV status are kept have confidence in the Health facilities were less likely vulnerable to MTCT of HIV services when compared to other factors. Therefore, special consideration should be given to the above variables in order to improve the PMTCT services especially among these vulnerable groups of low income communities. The following are recommended:
i. Prevention of HIV transmission is not enough. It's necessary also to consider ways to improve maternal health and protect child survival and total zero HIV free birth as been stated in national strategic plans of 2017-2021.
ii. Community sensitization, counselling, effective follow up, tracking of defaults patients and availability of on-site rapid HIV testing kits in every community may encourage those from high socio-economic background to utilize the PMTCT service centres, this will enhance the prevention of MTCT of HIV. iii. NGOs and the government should intensify campaign and awareness of PMTCT in rural and urban communities in Nigeria. iv. Education of the girl children and women in Nigeria should be encouraged by Government in Nigeria. v. More health facilities with PMTCT services be created in rural and urban communities.
